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EXECUTIVE SUMMARY
The Ord River catchment lies in the east Kimberley in the extreme north-east of Western
Australia and extends across the border into the Northern Territory. It was recognised as a
priority catchment by the National Action Plan for Salinity and Water Quality (NAP).
This project, biodiversity benchmarking by land resource mapping, was funded by NAP
through Rangelands NRM Western Australia (Rangelands NRM), in partnership with the
Ord Catchment Reference Group (OCRG).1
The project:
• brought together and standardised existing Ord River catchment land resource
mapping held by the Department of Agriculture and Food (DAFWA) and Department
of Environment and Conservation (DEC). The classification system used to
standardise this mapping was adapted from the Northern Territory land unit mapping
system (Napier et al in prep.). Ord River catchment and Northern Territory mapping
will therefore be compatible.
• mapped to land unit level an additional 4400 sq km of the Ord River catchment.
• redigitised 2200 sq km of vegetation mapping previously not able to be accurately
displayed in a Geographical Information System with other land resource data.
• utilised and built on existing DAFWA database systems to ensure post project security
of data and mapping and that this information would remain accessible to land
managers, government agencies, and other interested parties to inform further work.
It was possible to achieve a significant amount of work in a short period of time by
utilising knowledge, experience and resources contributed by DAFWA, DEC, NAP,
OCRG and the Land and Vegetation Unit, Northern Territory Department of Natural
Resources, Environment, the Arts and Sport (NRETAS).
Land resource mapping, particularly vegetation and associated habitat mapping, provides
an important tool to aid land managers in addressing threats to the environment. The
impacts of changed fire regimes, feral animals and weeds are considered to be contributing
to a dramatic decline in mammal species across northern Australia (Rothwell 2009). By
enabling the development of an understanding of change that is occurring in the landscape,
land resource mapping assists in management planning addressing associated issues. Land
unit mapping also provides a valuable ‘common language’ tool that can encourage
communication and cooperation between neighbouring land managers when seeking to
jointly deal with land management issues.
A significant portion of the Ord River catchment still requires mapping at land unit scale.
In this often rugged landscape with limited access, the continuation of this work will assist
land managers in the difficult task of managing threats to the environment and so help
protect the biodiversity, cultural and pastoral values of this unique region.

1

the Ord Catchment Reference Group is now known as the East Kimberley Reference Group.
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Figure 1. Land resource mapping in the Ord River catchment available at the commencement of this project.
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INTRODUCTION
The Ord River catchment lies in the east Kimberley in the extreme north-east of Western
Australia and extends across the border into the Northern Territory. Tenures within the
Kimberley and the Ord River catchment are primarily pastoral land, Aboriginal land and
conservation reserves.1 These tenures are generally extensive and coupled with a rugged
landscape, difficult and expensive to manage.
‘Land unit’ mapping which classifies country based on position in the landscape,
vegetation and soils can be a useful tool and is an appropriate starting point when
considering management issues. These include the impacts of fire, feral animals and
weeds on fauna and flora and associated habitats, erodible soils and pastures for grazing.
Land unit mapping can also be an important tool in encouraging cooperative land
management planning between neighbouring tenures. Maps provide a readily
understandable format that can assist in discussion of sometimes complex issues. They
can encourage identification of common goals or reasonable compromise.
Vegetation, being often the most obvious indicator of change in the landscape, is an
important component of land unit mapping and was a particular focus of this project.
Vegetation may be affected by seasonal conditions, climatic events, climatic change,
inappropriate fire regimes, feral animals, weeds and management practices. Change in
vegetation composition or abundance correspondingly modifies resources for fauna,
pastoral enterprises and cultural aspirations or practises.
Additionally, within the diverse Kimberley landscape there are small pockets of country
which despite their limited size are of great importance to biodiversity. Often dependant
on water (e.g. rainforest patches or melaleuca thickets) the structure of and plant species
associated with these small areas can differ markedly to that in the surrounding country.
These areas are therefore likely to support fauna absent in the surrounding country.
The protection of vulnerable vegetation communities and associated habitats can only be
included in management planning if their vulnerability and location are known. The
continued decline in mammal species across northern Australia (Rothwell 2009) highlights
the urgency of managing country to overcome threats to the environment such as changed
fire regimes, feral animals and weeds.
This project brings together and builds on land unit and vegetation mapping already
undertaken in the Ord River catchment. The utilisation of existing DAFWA database
systems ensures that this work will remain available and be stored and maintained in a
system that can be added to post this project. Collaboration between DEC and DAFWA
resulted in experienced staff being available to undertake the work.
It is likely that in some areas an even more detailed level of classification of natural assets
will be necessary to understand the impacts of changed fire regimes, feral animals, weeds,
etc. The ‘nested’ or hierarchical system in which the mapping has been attributed enables
more detailed data to be incorporated with existing data. In such a system, information or
mapping can also be ‘grouped up’ for the purpose of broader scale reporting.
Land unit mapping that extends across tenure boundaries is an important tool in enabling:
• a better understanding of the distribution and make-up of vegetation communities.
• communication and co-operation between neighbouring land managers resulting in
management planning that is better able to protect the natural assets and vegetation
communities found in the Ord River catchment.
1

the Ord River Irrigation Area (ORIA) a discrete agricultural area in the north of the catchment, was not the focus of this
project. However detailed soils mapping already available for the ORIA was attributed to conform with other project data.
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BACKGROUND
There are several broad scale mapping classifications of land resources relevant to the
Kimberley. These include:
• Interim Biogeographic Regions of Australia (IBRA)
• Vegetation of the Australian Tropical Savannas
• Pre European Vegetation (Western Australia)
• State geological mapping
• Land system mapping of Western Australia
(see Appendix 1 for details of this mapping).
However, although useful when reporting at a regional scale the detail of this mapping is
insufficient to assist with on-ground management.
Land systems as mapped for the Western Australian rangelands, are defined as “a
recurring pattern of landform, vegetation and soil”. Land system maps have been
available for the east Kimberley since 1970 (Stewart et al 1970). Although these original
descriptions included a break down into sub-units, known as land units, based on
landform, vegetation and soil, the boundaries of these land units were not delineated.
In 2004/2005, a joint Ord Bonaparte Program/DAFWA project delineated land units for
Carlton Hill, Ivanhoe, Bow River and Violet Valley stations in the Ord River catchment
(Schoknecht et al. 2004, 2005). In the interests of developing a standardised mapping
system, conventions used were adapted from those in use in the adjoining Northern
Territory (Napier et al.). This system differed somewhat from that used earlier by
Stewart et al. (1970) but was better able to take advantage of computer technology.
As well as this 2004/2005 work, a number of other more detailed mapping projects (scale
<1:100,000) had been undertaken in the Ord River catchment. These included soil
surveys, mainly in or related to the Ord River Irrigation Area (Appendix 2), land unit
mapping of the Ord River Regeneration Reserve (De Salis 1993) and vegetation mapping
of the Lower Ord Ramsar Site (CALM 1998). Additionally, small areas had been mapped
in detail as part of the pilot modelling component of the Ord Bonaparte Program/DAFWA
project (Appendix 5).1
These more detailed surveys were however all done as separate projects and due to a lack
of standardisation and inconsistencies in data collection, the data and information
associated with the different surveys has not been queryable across project or tenure
boundaries. Additionally several of these datasets have until now been unpublished and
therefore have not been accessible to inform or function as a basis for further work
(outside of DAFWA).
DAFWA had established in the 2004/2005 work, a land unit mapping system suitable for
recording land resource information at a scale relevant to on-ground management.
Project funding was therefore used to contract DAFWA to:
• standardise existing land resource data available for the Ord River catchment and make
this publicly available.
• redigitise the Lower Ord Ramsar Site vegetation mapping so as to rectify
georeferencing problems associated with this data.
• assess whether the Lower Ord Ramsar Site data could be attributed to conform with
the DAFWA soil-landscape hierarchy (Figure 2).
• undertake additional land unit mapping within the Ord River catchment.

1

Vegetation and weed mapping of the Lake Kununurra Foreshore Reserve is also currently being finalised for the Shire of
Wyndham-East Kimberley .

2

METHODS
1. Land unit classification and description – conventions
This project continued with conventions established by Schoknecht et al. (2004, 2005).
These conventions, adapted from those in use in the Northern Territory (Napier et al. in
prep)1, subdivided the land systems of Stewart et al. (1970) into land units:
a) Land units are first classified according to one of 10 defined landform patterns:
1. Plateau surface
2. Escarpment and/or steep sideslopes to plateau
3. Rolling to steep hills (> 90m relative relief)
4. Undulating to rolling low hills (30 – 90m relative relief)
5. Gently undulating to rolling rises (9- 30m relative relief)
6. Level to undulating plains (<9m relative relief)
7. Level to undulating alluvial plains and backplains (<9 m relative relief)
8. River systems, creeklines, drainage areas, their levees, terraces, flood out areas,
anastomotic plains, backplains & swamps
9. Steep low hills (30 – 90 m relative relief)
10. Steep low rises (9 – 30 m relative relief)
11. Low linear sandy banks and low dunes.
b) The landform pattern is then described according to geological origins so the
description for 6 (above) could read:
- Level to undulating plains (<9m relative relief) on granite or colluvium.
c) This is then described according to soil and vegetation, the previous example
becoming:
- Level to undulating plains (<9m relative relief) on granite or colluvium with red
or brown sandy or loamy earths. Eucalyptus brevifolia and Corymbia opaca trees
over Carissa lanceolata shrubs. Grasses such as Chrysopogon fallax, Heteropogon
contortus & Enneapogon spp. 2
d) This project and Schoknecht et al. (2004, 2005) included, where it was considered to
be of value and there was sufficient information, a further subdivision of land units
based on soils, vegetation, or other features relevant to use of the mapping - this
subdivision is known as a phase. The phase subdivision still requires standardisation.
Within a land unit, soils and vegetation can incorporate some to considerable variation. A
land unit description is therefore ‘descriptive’ rather than ‘prescriptive’.

2. Selection of areas to be mapped
Lower Ord Ramsar Site (Parry Lagoons and Lower Ord River Nature Reserves):
remapping
The vegetation of the Lower Ord Ramsar Site had been mapped in detail (CALM 1998)
utilising a stereoscope and 1:50,000 aerial photography, consulting hard copies of
J.S.Beard’s vegetation mapping3 and a considerable amount of fieldwork (Vernes 2009,
pers.comm.). Not originally georeferenced, subsequent attempts to georeference this data
for use in a Geographical Information System (GIS) had yielded inaccurate results.
The most cost effective method of making this mapping available for use in a GIS was to
remap the vegetation associations based on the original mapping.

1

Napier et al. (in prep) conventions are derived from the Australian Soil and Land Survey Field Handbook (NCST 2009).

2

Vegetation conventions in NCST (2009) used for this project, replace the terms woodland, shrubland and grassland with
trees, shrubs, grasses. Land unit descriptions for this project have not as yet been updated to this terminology.

3

Beard’s vegetation mapping is the basis of Pre European Vegetation (Appendix 1).
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Mabel Downs, Texas Downs and Osmond Valley stations: new mapping
The decision to map this area was driven primarily by the availability of digital data - high
resolution orthorectified photo mosaics (aerial photography), 1:100,000 to 1:250,000 scale
geological mapping and some survey site data (details in Table 1).
Additionally, mapping this area would link existing land unit mapping for Bow River
station (Schoknecht et al. 2005) and Ord River Regeneration Reserve (De Salis 1993).1 It
was expected that availability of this existing adjoining mapping and associated relevant
site data, would speed up the mapping process (important given the limited time frame for
completion of the work).
It was also hoped that there might be sufficient time, to extend the mapping in this area to
include the Osmond Range (proposed conservation reserve, part of the Purnululu
Conservation Reserve and Unallocated Crown Land). This was achieved.

3. Work undertaken pre field work
Lower Ord Ramsar Site (Parry Lagoons and Lower Ord River Nature Reserves:
remapping
The inaccurately georeferenced linework was reviewed on a computer screen against
orthorectified photo mosaic aerial photography and redrawn2 by identifying the intent of
the original mapping (Figures 4 & 5).
There was some reinterpretation of the original mapping - some boundaries were more
tightly defined and some boundaries were modified where the original linework did not
match the patterns on the current orthorectified photo mosaics (Figures 4 & 5).3
A preliminary grouping of vegetation associations into land units was undertaken based on
landform, vegetation, contour and geological data. Details of data used and data status are
recorded in Table 1.
Mabel Downs, Texas Downs and Osmond Valley stations and the Osmond Ranges: new
mapping
Preliminary delineation of land units were recorded directly on-screen2
These were based on interpretation of georeferenced:
• colour orthorectified photo mosaics generated from aerial photographs
• contour data - to assess relief and slope
• 1:100,000 and 1:250,000 scale geological mapping.
Additionally the following georeferenced datasets were referred to:
• DAFWA land system and land unit (Bow River) mapping
• survey site data (Figure 4)
• radiometric data
• Landsat 7 Thematic Mapper imagery
• Satellite imagery on Google Earth (not incorporated on screen as a georeferenced
layer; this may be a useful layer for some areas in future work).
Detail of data used is recorded in Table 1.

1

The original Ord River Regeneration Reserve mapping will require remapping in the future. This mapping was
undertaken to help address soil erosion in the Reserve. Mapping was based on an earlier classification system (De Salis
1993) and was not mapped consistently as land units (some areas remained mapped only to land system level). However,
future remapping to conform with Schoknecht et al. (2004, 2005), will be made easier by the existence of the mapping
undertaken for this project in the central Ord River catchment. Purnululu National Park and Conservation Reserve were
excised from the original Ord River Regeneration Reserve in 1986.

2

Linework was captured into an Intergraph Geomedia warehouse.

3

Note: 1990 & 1994 aerial photography was used for the original mapping. A 2004 orthorectified photo mosaic was used
for the remapping. Differences in some of the linework may be attributable to a change in vegetation: it appears that some
change has occurred since the original mapping due to erosion, deposition and spread or contraction of mangroves.

4

4. Fieldwork
Data collection – standards and conventions
• Soils data was described according to the Australian Soil and Land Survey Field
Handbook, (NCST 2009) and recorded on Sheet A (Appendix 3).
• Vegetation data was recorded to conform or be compatible with NCST (2009). These
classifications are compatible with the National Vegetation Information System
(NVIS)1. Vegetation and biodiversity related data was recorded on Sheet B (Appendix
3).
• Sheet C (Appendix 3) incorporates landform and basic rock and soils attributes. In the
absence of a soils scientist, this sheet would be used in lieu of Sheet A.
General reconnaissance trip
An initial reconnaissance field trip was undertaken to familiarise project personnel with
the project area.
As the intention of this project was that land units would be compatible with those mapped
in the Northern Territory, mapping personnel from (NRETAS)2 participated in this trip, to
discuss methodology in use in the Northern Territory, particularly in relation to soils data.
Lower Ord Ramsar Site (Parry Lagoons and Lower Ord River Nature Reserves: field
work
Four days were allocated to reconnaissance and data collection in Parry Lagoons (one soil
and one vegetation person). This was to help inform the re-mapping process and review
the original vegetation descriptions.
• Landform, vegetation and soils data was recorded at 22 sites. Brief descriptions were
made at an additional 40 sites.
• All data was recorded on data sheets A and B (Appendix 3).
• The field work utilised a ‘real-time tracking’ computer setup - ArcView software and a
Garmin GPS plug-in. This enabled current and (previous) positions to be reviewed onscreen against vector and raster data (orthorectified photo mosaics, geology and land
systems) as required.
Additionally, the initial field work identified an anomaly in some of the vegetation
associations classified in the original report as rainforest and spring vegetation. Data was
therefore collected from 14 sites to review this classification (sites, otherwise inaccessible,
were accessed by helicopter). This work, undertaken at the end of the project is still being
incorporated with and reviewed against existing data.
Mabel Downs, Texas Downs and Osmond Valley stations and the Osmond Range:
field work
• Two field trips totalling 17 days were spent reviewing preliminary mapping and
collecting landform, vegetation and soils data.
• The 4 personnel on each trip worked as 2 teams, (one soils and one vegetation person per
team). Site locations (Figure 3) were restricted by vehicle access except for 2 days use
of a helicopter to survey sites in the Osmond Range (not accessible by vehicle).
• Vegetation/soils data was recorded at 98 sites and brief descriptions at 80 additional sites
• The field work utilised a ‘real-time tracking’ computer setup - ArcView software and a
Garmin GPS plug-in. This enabled current and (previous) positions to be reviewed onscreen against vector and raster data (orthorectified photo mosaics, geology and land
systems) as required.
• All site data was recorded on data sheets A and B (Appendix 3).
1

NVIS classifications will progressively be changed to match NCST (NCST 2009, p 74).

2

Land and Vegetation Unit, Northern Territory Department of Natural Resources, Environment, the Arts and Sport.
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5. Post fieldwork modification to linework and descriptions
• Post field work the preliminary mapping was modified based on fieldwork groundtruthing with reference to site data.
• Existing land unit descriptions were reviewed and modified if necessary.
• Where necessary, new land units were described based on site data.
• Linework was ‘edge matched’ with existing adjoining data and associated attributes
updated as necessary.1
A useful data set that became available only toward the end of the mapping process was
the vegetation records from DAFWA rangeland condition assessments. As there was
insufficient time to utilise this data fully it was only referred to where existing data for a
particular land unit was limited.

6. Database – data attribution and storage
Site and map unit (land unit) data is attributed in the DAFWA database system according
to the DAFWA soil-landscape hierarchy (Figure 2).
DAFWA has four database systems relevant to this project:
• Map unit polygons - collectively these polygons are stored as digital linework (land
unit linework is stored here).
• Map Unit Database – map unit (land unit) descriptions and associated data.
• SoilCalc Database - interpretive soil and landform information used for land capability
analysis.
• Soil Profile Database - includes site specific information such as soil profile
descriptions, the results of laboratory analyses and photographs. Vegetation data will
be stored in this database. The online ORACLE version of this database requires
modification to adequately incorporate vegetation and other biodiversity data recorded
for this project. Currently soils and landscape data has been entered directly into
ORACLE while vegetation data is being entered into an offline database for later
uploading to ORACLE.

1

Edge-matching of Carlton Hill station and Ord River Nature Reserve linework has not as yet been done. The Ord River
Regeneration Reserve mapping (which now encompasses Purnululu National Park) requires further work to conform with
and therefore to be edge-matched with 2008-2009 mapping - see Table 2 for details.

6

*

* Napier et al in prep.

Figure 2. DAFWA soil-landscape hierarchy - data is attributed in the database to comply with this
hierarchy (in the Kimberley land systems are commonly known by three letter codes, however in the
database land systems are attributed with 2 letter codes).

7

Figure 3. Location of sites where land unit and / or vegetation data was collected in 2003-2005 and in 2008-2009.
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Table 1. Details of new mapping, and remapping in the Ord River catchment, 2008 – 2009
(Transverse Mercator Projection, Geocentric Datum of Australia (GDA94), Map Grid of Australia 1994 Zone 52).
New mapping
and re-mapping
New land unit
mapping:
Mabel Downs,
Texas Downs,
Purnululu
Conservation
Reserve and
Unallocated Crown
Land that will be
managed as part of
the DEC estate post
2015.

Data used to inform mapping
• Geology: - scale 1:100,000 and 1:250,000 (Appendix 1)

Nominal
scale of
mapping
1:50,000

• Contour data: 10 m contours - from 1:50,000 Army Survey
topographic maps, 1992 (Microstation design files) were available
for all of the area except Osmond 1:100,000 map sheet where only
contours generated from 1 second digital elevation model (Space
Shuttle data) were available; this data is less reliable than the Army
Survey topographic maps.
• Aerial photography: orthorectified photo mosaics generated from
1:25,000 scale colour aerial photographs, flown July 2004.
•
-

Topographic
maps
(1:100,000)
4462 – McIntosh
4463 – Mount
Remarkable
4564 – Bow
4563 – Turkey
Creek
4562 – Dixon
4663 – Osmond

Comments

• Preliminary mapping - delineated directly on-screen using
Geomedia.
• Two field trips (17 days) – reviewing preliminary mapping and
collecting landform, vegetation and soils data:
- utilised a ‘real-time tracking’ computer setup - ArcView
software & Garmin GPS plug-in. This enabled position(s) to
be reviewed against preliminary mapping and other digital
data.
• Post field work - preliminary mapping modified based on
fieldwork ground-truthing with reference to site data.

Other datasets referred to:
WA rangeland land system mapping
Violet Valley and Bow River land unit mapping
Radiometric data
Landsat 7 Thematic Mapper imagery
Satellite imagery on Google Earth (not incorporated on screen as a
georeferenced layer; this may be a useful layer for some areas in
future work).

• Linework -‘edge matched’ with Bow River station mapping and
adjoining ‘training’ mapping and associated attributes updated as
necessary (adjoining De Salis mapping is land systems only).
• Existing land unit descriptions updated based on site data if
necessary.

• Field data (2008-2009): 98 survey & 80 brief description sites
(Figure 2).
• Field data (2003-2005): 41 survey sites (Figure 2).
Re-mapping of
vegetation
associations:
Lower Ord Ramsar
Site - Parry Lagoons
Nature Reserve
section (CALM
1998).

• Original linework: this had been georeferenced but results were
inaccurate.

1:50,000

• Orthorectified photo mosaics: - derived from 1:25,000 colour
aerial photographs, July 2004.

4566 – Erskine
• Inaccurately georeferenced linework reviewed on-screen against
orthorectified photo mosaic & redrawn (in Geomedia) by
4567 – Wyndham
identifying intent of original mapping.
• Vegetation associations attributed to enable merging with
adjacent Carlton Hill and Ivanhoe land unit mapping. Vegetation
descriptions currently being reviewed against Carlton Hill Ivanhoe station land units; this may result in modification of
either vegetation or land unit descriptions.

• 10 m contours: - 1:50,000 scale Army Survey topographic maps,
1992 (Microstation design file)
• Geology: - Cambridge Gulf 1:250,000 map sheet (GSWA 1970);
ESRI shapefile format.

• ‘Rainforest / spring classification’ (original mapping) is still
being reviewed.

• Field data (1998): could not be located.
• Field data (2008): 22 survey sites & 40 brief description sites
(Figure 2).

• Additional field work will enable further refinement of vegetation
descriptions and mapping.
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Re-mapping of
vegetation
associations:
Lower Ord Ramsar
Site - Ord River
Nature Reserve
section (CALM
1998).

• Original linework: this had been georeferenced but results were
inaccurate.

1:50,000

• Orthorectified photo mosaics: - generated from 1:25,000 colour
aerial photographs, July 2004.
• Field data (1998): could not be located.
• Field data (2009): data recorded from 14 sites (Figure 2) to help
clarify ‘rainforest /spring vegetation’ classification anomalies.

4567 – Wyndham • Inaccurately georeferenced linework reviewed on-screen against
4568 – Medusa
orthorectified photo mosaic & redrawn (in Geomedia) by
4667 – Carlton
identifying intent of original mapping.
4668 – Knob Hill • Vegetation associations attributed to enable merging with
adjacent Carlton Hill land unit mapping. Vegetation descriptions
currently being reviewed against Carlton Hill land units - may
result in modification of either vegetation or land unit
descriptions.
• ‘Rainforest / spring vegetation’ classification (original mapping)
is still being reviewed.
• Additional field work will enable further refinement of vegetation
descriptions and mapping.

New mapping:
Mirima National
Park.

• Orthorectified photo mosaics: derived from 1:25,000 colour aerial 1:50,000
photographs, June 2005.

4666 –
Kununurra

• Preliminary desk-top mapping only.
• No ground truthing undertaken.

Table 2. Land resource mapping for the Ord River catchment available at commencement of this project (Figure 1).
Land unit, vegetation &
Data type
soils mapping existing at
commencement of project
Carlton Hill and Ivanhoe
Land unit
stations land unit mapping

Nominal
Project and project
scale of
personnel
mapping
<1:100,000 Ord Bonaparte Program /
DAFWA, land unit mapping.
A. Payne, N. Schoknecht,
S. Williams, 2004.

Publication

Data modifications

See Appendix 5 for
• Edge matched with adjacent /
history of this mapping.
overlapping Parry Lagoons and
Additional details of this
‘Combined Ord Valley soil’
work are recorded by Tille
mapping.
(in prep).
• Data attributed to conform with
DAFWA soil-landscape mapping
hierarchy (Figure 2).
• Minor modification to land unit
descriptions to conform with
standardisation.

Violet Valley and Bow
River stations land unit
mapping.

Land unit

<1:50,000

Ord Bonaparte Program /
DAFWA, land unit mapping.
A. Payne, N. Schoknecht,
2005.

Comments
• Still to be edge-matched with
Lower Ord Nature Reserve
mapping.
• Standardisation of some land unit
classes still required.
• Some inconsistencies in linework
still to be reviewed.

See Appendix 5 for
• Edge matched with adjacent /
• Standardisation of some land unit
history of this mapping.
overlapping Mabel Downs and
classes still required.
Additional details of this
OBP ‘training’ mapping.
• Some inconsistencies in linework
work are recorded by Tille • Data attributed to conform with
still to be reviewed.
(in prep).
DAFWA soil-landscape mapping
hierarchy (Figure 2).
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• Minor modification to land unit
descriptions to conform with
standardistion and new site data.
<1:100,000 Ord River Regeneration
Ord River Regeneration
Land unit
Reserve, resource inventory
Reserve land unit mapping. and land
and condition survey (De Salis,
system (land
1993).
unit mapping
still requires
standardisati
on with
Schoknecht e
t al. (2004,
2005).
Lower Ord Ramsar Site
(Parry Lagoons and Ord
River Nature Reserves)
vegetation mapping (see
Appendix 4 for details of
original mapping).

Vegetation
mapping.

<1:100,000 Vegetation mapping for Lower
Ord Ramsar Site. G.Graham,
T.Vernes, C.Done,
M.Pittavino.

• Land units mapping still to be
updated, to conform with
Schoknecht et al (2004, 2005) &
attributed, to conform with
DAFWA soil-landscape hierarchy.

De Salis J (1993).
Resource inventory and
condition survey of the
Ord River Regeneration
Reserve. Western
Australian Department of
Agriculture Miscellaneous
Publication 14/93.

• Still to be edge-matched with
‘training mapping’ (Appendix 5).
• Further comments on mapping Tille (in prep).

Lower Ord Ramsar Site
Draft Management
Report (Department of
Conservation and Land
Management,
Kununurra, WA. 1998.

Re-mapped - see Table 1.

• originally mapped using 1:50,000
aerial photography, J.S.Beard’s
vegetation mapping1 and a
considerable amount of fieldwork.
Not originally geo-referenced;
attempts to subsequently georeference inaccurate.
• Included in original report as 4 x
A3 and 1 x A4 maps (Appendix 4).

1

Ord Bonaparte Program
‘training’ land unit
mapping (see Appendix 5
for details).

Land unit

Ord Valley soils mapping –
Various surveys
amalgamated into
‘Combined Ord Valley
soils’.

Soils
<1:50,000
mapping
undertaken
primarily for
agricultural
purposes.

• Inconsistencies in linework still to
be addressed.

unspecified Ord Bonaparte Program /
Mapping not published.
DAFWA, pilot land unit
modelling project. N.
Schoknecht, A.Payne, P.Baird,
DAFWA. E.Bui & D.Simon,
CSIRO Land and Water (2003)

• Additional comments on mapping –
Appendix 5 & Tillie (in prep).

• List of surveys and
• List of surveys and
associated reports (Appendix
associated reports
2 & 6).
(Appendix 2 & 6).

• Mapping attributed to conform
with DAFWA soil-landscape
mapping hierarchy (Figure 2).

• History of mapping by Tille
(in prep.).

• Linework edge-matched with
adjacent / overlapping mapping.

• History of mapping by
Tille (in prep.).

Pre European Vegetation mapping (Appendix 1) is based on vegetation mapping by J.S. Beard.

11

• Attributed according to DAFWA
soil-landscape hierarchy, data can
now be displayed at land unit level
with other Ord catchment land unit
mapping.
• There is also vegetation data for
these surveys in the hard copy
reports.

RESULTS / PROJECT OUTCOMES
Vegetation associations had been mapped for the Lower Ord Ramsar Site (Parry
Lagoons and the Ord River Nature Reserves) prior to the commencement of this project
(CALM 1998). However this mapping could not be accurately viewed in a GIS due to
problems with georeferencing (Table 2). These vegetation associations have now been
remapped (Figures 7 & 8) 1 and can be reviewed against other digital data such as fire
scars, weed and feral animal distribution, etc. The mapping can now more easily be
used to assist in management planning and as a framework for more detailed mapping
if required. The data has been attributed according to the DAFWA soil-landscape
hierarchy so it can be reviewed at land unit level with adjoining mapping. Table 1
details work undertaken and status of data.

Figure 4. Original vegetation mapping for the Lower Ord Ramsar Site and 2004 orthorectified
photo mosaic (georeferencing of original linework yielded inaccurate results).

Figure 5. Lower Ord Ramsar Site vegetation mapping - remapped directly onto a computer
screen, based on interpretation of intent of original linework and 2004 orthorectified
photo mosaic (aerial photography).
1

There has been some modification of the original linework where this did not match patterns on the current orthophoto
mosaic and some boundaries have been more tightly defined – these changes are still being reviewed.
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A further 4400 sq km of land unit mapping was undertaken for this project in the
central section of the Ord River catchment (Figures 6 and 9). Mapping encompassed
Mabel Downs, Texas Downs and Osmond Valley stations, Purnululu Conservation
Reserve and Unallocated Crown Land (some of which will become part of conservation
estate post 2015). This mapping has been attributed according to the DAFWA soillandscape hierarchy and edge-matched with existing land unit mapping for Bow River
station (Schoknecht et al 2004).
Figure 9 shows this new land unit mapping and adjacent existing mapping for Bow
River station and Violet Valley, ‘coloured up’ according to landform pattern. This
enables the extent of these different landforms to be reviewed across a much greater
area than previously available. Alternatively the land units could be interrogated on
geology, vegetation or soils although further standardisation of the mapping data is
required to improve the usefulness of these classifications.
Other land resource mapping that existed prior to the commencement of this project
(Figure 1) has now also been edge matched with adjoining mapping so that it can be
reviewed across the extent of the data at land unit level.1 This previously existing
mapping which has been attributed according to the DAFWA soil-landscape hierarchy
(Figure 2) includes2:
• land unit mapping for Carlton Hill, Ivanhoe, Bow River and Violet Valley stations
(Schoknecht et al. 2004, 2005).
• ‘combined soils’ mapping - primarily soils mapping for the Ord River Irrigation
Area (Appendix 2).
The DAFWA soil-landscape ‘nested’ hierarchy (Figure 2) with which the data for this
project has been attributed enables data from different projects (and with varying levels
of detail) to be recorded and available in the one system. For example ‘phase’ level
mapping such as vegetation mapping for the Lower Ord Ramsar Site or soils mapping
as delineated for the Ord River Irrigation Area are recorded in the same system as land
unit mapping and can be ‘grouped up’ to land unit level if required. This enables a
more extensive coverage of mapping at land unit level than would otherwise be
available.
Land unit conventions have been adapted from the land unit mapping system in use in
the Northern Territory (Napier et al in prep.). These conventions are derived from the
Australian Soil and Land Survey Field Handbook (NCST, 2009). Soils and vegetation
site data has also been recorded based on NCST (2009). Mapping and data will
therefore be compatible with Northern Territory land unit mapping. 3
Figure 6 shows the extent of new and updated land resource mapping available for the
Ord River catchment at the completion of this project in context of mapping available
at the commencement of the project.

1

Edge-matching of Carlton Hill station and Ord River Nature Reserve linework has not as yet been done.

2

The Ord River Regeneration Reserve mapping (which now encompasses Purnululu National Park) requires further
work to conform with Schoknecht et al (2004, 2005) and 2008-2009 mapping - see Table 2 for details. Ord Bonaparte
Program / DAFWA ‘training mapping’ (Figure 1) has still to be attributed and edge-mapped with other mapping.

3

Vegetation data is also compatible with the NVIS classifications used by Australian Wildlife Conservancy at
Mornington station for vegetation mapping. NVIS will progressively be changed to match NCST (NCST 2009, p 74).
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Figure 6. Land resource mapping available for the Ord River catchment at completion of this project.
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Figure 7. Map 1 of 2 - vegetation mapping for the Lower Ord Ramsar Site (includes Parry Lagoons
and Ord River Nature Reserves). Originally mapped in 1998, linework was redigitised for this project
to overcome georeferencing problems (see RESULTS / PROJECT OUTCOMES for further details).
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Figure 8. Map 2 of 2 - vegetation mapping for the Lower Ord Ramsar Site (includes Parry Lagoons and Ord River
Nature Reserves). Originally mapped in 1998, linework was redigitised for this project to overcome georeferencing
problems (see RESULTS / PROJECT OUTCOMES for further details).

17
16

18

19
*

See METHODS for expanded landform descriptions.
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Figure 9. Land unit mapping for the central section of the Ord River catchment available at completion of this project. As an example of how the mapping
might be used it is displayed here according to landform.* Landform can be further subdivided based on geology, vegetation and soils.
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DISCUSSION
Importance - understanding and communication
Land resource mapping, particularly vegetation mapping is an important tool in:
• developing an understanding of the different vegetation communities and habitats that exist and
where these are located.
• helping to understand and manage the impacts of inappropriate fire regimes, weeds, feral
animals, over-grazing by domestic stock and other threats to the environment.
Land resource mapping also provides a ‘common language’ communication tool. It can help land
managers in more clearly identifying to others areas they have concerns about or that are of
importance to them. This is particularly of value when neighbouring land managers manage country
for different purposes, such as conservation and pastoralism. A better understanding of the
concerns of neighbours encourages cooperation and can help therefore in protecting vulnerable
areas or species.

Managing country
Fire - extensive hot fires or repeated fires are a primary threat to biodiversity, pastoralism and
cultural values. Allowing sufficient time for burnt areas to recover or be recolonised is a major
challenge for land managers. Reviewing fire scars and fire scar history against land unit mapping
can help build a picture of fire sources and patterns. By identifying where vulnerable species or
communities, or high value grazing lands are located in relation to past or anticipated fire, land unit
mapping can assist in more effective use of resources to protect such areas.
Feral animals and weeds - reviewing the distribution of feral animals and weeds against land unit
mapping can enable a clearer understanding of associated issues such as source of invasion, reason
for invasion, other potentially vulnerable areas, etc.
Infrastructure placement - land unit mapping provides a tool to help decide appropriate placement
of infrastructure, particularly road and fence alignment – important in protecting vulnerable areas,
minimising erosion and for the effective use of resources.

More detailed mapping - of particular importance for vulnerable species or communities.
Land unit mapping provides a framework within which more detailed mapping can be incorporated.
Within the landscape there are pockets of country that may be quite small in size but are important
for maintaining biodiversity or have particular cultural or pastoral value. These include:
• pockets of more diverse vegetation that survive in rock protected areas or where soil moisture
remains available; such areas can provide food or shelter otherwise absent.
• vegetation associations that include trees with nesting hollows suitable for species such as the
gouldian finch and arboreal mammals.
• small areas of productive black soil plain pasture.
• species of value as cultural resources.
As an example of this more detailed mapping, a ‘wet’ phase of vegetation (generally water
dependent) was mapped for this project in the Osmond Range area. This ‘phase’ can be clearly
identified on aerial photography. The distinctly denser vegetation is primarily associated with
creek, river or gorge systems or seepage areas. In the Wickham land system they were generally
mapped as a ‘phase’ of the ‘river systems’ land unit (Figure 2).
Although not undertaken for this current work, this ‘wet’ phase could be further classified according
to the different vegetation associations (Figures 10 - 13).
Note: As this was only an example of ‘phase’ mapping, the process of identifying ‘wet’ phases was
not exhaustive. Further examination of aerial photography is required to complete this
classification. ‘Wet’ phases have often already been identified (by aerial photographic
interpretation) as springs on 1: 50,000 scale topographic maps. Topographic maps will therefore be
a useful guide in further mapping such areas.
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Figure 10 (left) & Figure 11 (below): discrete area of
vegetation dominated by palms (Livistona victoriae).

Figure 12 (above) & Figure 13 (right):
dense creekline vegetation dominated by
paperbarks (Melaleuca leucadendra).
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Surveys and stratification of monitoring sites
Two of the more obvious applications for land unit mapping are to assist in:
• planning representative surveys.
• selecting suitable locations for monitoring sites that seek to monitor the occurrence or
abundance of flora and fauna and potential change in these.
Land unit mapping enables consideration of diversity in country and therefore the
representativeness of survey or monitoring sites. As illustrated in the previous example
(Figures 10 – 13), if monitoring is to adequately identify and record change, refinement of land
unit mapping into ‘phases’ is likely to be extremely important for some land units at least.
Figure 3 shows how road access strongly limited the representativeness of sites able to be
visited for this current project. Access issues can lead to serious bias in monitoring and special
resources may be required to ensure monitoring is sufficiently representative.
DAFWA periodically assesses rangeland condition on pastoral leases based on a large number
of pasture and erosion assessments made at 1 km intervals along station tracks. The results
are extrapolated to provide an assessment of rangeland condition within the constituent land
systems and across the lease as a whole. The availability of land unit mapping should improve
DAFWA's ability to assess the representativeness of the data collected and potentially enable an
improved method of extrapolation that would reduce the effects of sampling bias.
Note: tree and grass species recorded during these rangeland condition assessments can provide
useful additional site based information for land unit mapping.

Carbon accounting.
Mapping of vegetation associations is the basis of carbon accounting and sequestration research.
In northern Australia, changed fire regimes are considered to be impacting on vegetation
structure and function. As different vegetation communities have different capacities to
sequester and/or release carbon, this in turn may lead to changes in greenhouse gas emissions.
Detailed vegetation mapping is therefore a primary resource in the carbon assessment and
accounting process.

Ord River Irrigation Area and history of land resource mapping projects
Although the Ord River Irrigation Area (ORIA) was not a focus of this project, soils mapping
for this area was edge-matched with adjoining land unit mapping and attributed according to the
DAFWA soils-landscape hierarchy. It is worth noting, particularly as there have been recent
vegetation surveys undertaken in the ORIA, that many of the existing soil surveys also included
some vegetation data (still only in the hard copy reports - Appendix 6). The availability of the
soils data also provides an opportunity to assess how well discrete communities identified
through soils mapping are represented and protected within the conservation estate.
In exploring the relationships between the various land resource surveys undertaken in the Ord
River catchment, it was decided that the detail of the often complex history of this mapping,
particularly soil surveys in the ORIA, would more suitably form the basis of a companion
report. This report is currently in progress (Tille in prep).

Availability of mapping and data compiled for this project
DAFWA is already the custodian of the majority of land resource mapping undertaken in the
Ord River catchment and has databases able to incorporate additional land resource data.
DAFWA is prepared to continue this land resource data custodian role and ensure that this data
remains available to other agencies via existing data sharing arrangements. The mapping will
also be publicly available so that the work undertaken, can be used to underpin and direct
further or more detailed land resource mapping and classification by land managers or others
outside of agencies.1

1

Contact details to obtain data and mapping are: Department of Agriculture and Food Western Australia, Geographical
Information Services, Locked Bag 4, Bentley Delivery Centre WA 6983. Email: gis@agric.wa.gov.au Phone: (08) 9368 3925
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CONCLUSIONS
Vegetation is a readily visible means of classifying country. In association with position in
the landscape and soil it enables recognition of different habitats, pastures and fuel types. It
is also therefore an indicator of fauna that might be utilising an area and the number of stock
an area should be able to support. Vegetation type is also indicative of available fuel and can
therefore aid in fire management planning.
Mapping vegetation associations and habitats establishes an environmental baseline. It
enables this information to be passed on to inform future management. This helps in
avoiding ‘incremental creep’, whereby a new base line is created with each change of
management
It is vital that there is a better awareness and understanding of how changed fire regimes,
feral animals and weeds are impacting on biodiversity. Management planning can only take
into account vulnerable plant and animal species and associated habitats if vulnerability is
known and the location of associated habitats communicated to management.
Land unit mapping:
• provides a framework within which a more detailed understanding of threats to the
environment can be developed.
• enables the extent and potential impacts of fire, weeds and feral or domestic animals on
different vegetation communities to be reviewed and taken into account in management
planning.
• provides a ‘common language’ tool that can encourage communication and cooperation
between neighbouring land managers when seeking to jointly deal with land
management issues.
This project commenced in the second half of 2008 and was therefore only able to make
limited use of both the 2008 and 2009 dry seasons. The substantial outcomes achieved by the
project in this quite short time frame would not have been possible but for inter-agency
cooperation and sharing of expertise and resources. The opportunity to utilise and build on
existing DAFWA land unit mapping experience, data and database systems was critical.
This was an efficient and effective arrangement.
This project has:
• enabled a significant amount of land resource mapping data previously collected by
DAFWA to be attributed in a standardised hierarchical system. The system used
enables compatibility with land unit mapping being undertaken in the adjacent Northern
Territory.
• made available for use in a GIS, vegetation mapping previously undertaken by DEC at
the Lower Ord Ramsar Site. This mapping has been attributed in accordance with the
DAFWA soil-landscape hierarchy.
• mapped to land unit level an additional 4400 sq km on Mabel Downs, Texas Downs,
Osmond Valley stations, Purnululu Conservation Reserve and UCL land that will
become part of the conservation estate.
• entered data and mapping attributes from this project into DAFWA database systems
ensuring that the data will remain available after completion of this project.
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RECOMMENDATIONS AND FURTHER WORK
Collaboration between DEC and DAFWA on this project made apparent a significant
duplication of expertise and resource use. The Interim Biogeographic Regions of Australia
(Appendix 1) and the DAFWA soil-landscape hierarchy (Figure 2) both seek to provide a
natural resource classification system.
• As both of these systems are still in an interim stage of development, it would seem
timely that inter-agency collaboration and sharing of expertise is extended to explore the
possibilities of aligning these two systems.
• One natural resource classification system will aid communication and encourage
cooperation between both agencies and land managers, whether they seek to protect
biodiversity, pastoral or cultural values.
Mapping undertaken for this project has identified some anomalies with existing mapping
that could not be addressed in the available time. These anomalies are identified in Tables 1
and 2 and in Tille (in prep).
There are still significant portions of the Ord River catchment that have only broad scale
land system or vegetation mapping. Completing land unit mapping of the catchment will
provide a valuable tool to help inform and prioritise land management practices.
Trialling and exploration of uses for the land unit mapping as undertaken during this project
will enable its further refinement and development. Development that enables the mapping
to more specifically inform management planning decisions can only assist in the goal of
looking after and protecting this challenging environment.
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APPENDIX 1: Regional scale mapping classification available for the Kimberley.
Appendix 1a: Interim Biogeographic Regions of Australia (IBRA) Version 6.1
http://www.deh.gov.au/parks/nrs/ibra/
“Abstract: Interim Biogeographic Regionalisation for
Australia (IBRA) version 6.1 represents a landscape
based approach to classifying the land surface of
Australia. 85 biogeographic regions and 405 sub
regions have been delineated, each reflecting a
unifying set of major environmental influences which
shape the occurrence of flora and fauna and their
interaction with the physical environment across
Australia.
The IBRA Version 6.1 data consists of two datasets.
IBRA bioregions, which is a larger scale regional
classification of homogenous ecosystems, and sub
regions, which are more localised. “

Interim Biogeographic
Regions for the
Kimberley.

Interim Biogeographic
Sub-Regions for the
Kimberley.

Interim Biogeographic
Regions for Australia.

Appendix 1b: Vegetation mapping of the Kimberley.
There are two data sets that have broad scale
(similar scale) vegetation mapping of the
Kimberley. These are:
Pre-European Vegetation - DAFWA & DEC,
March 2007. “This is a State-wide coverage at a
scale of 1:250 000 based on the work of J S Beard,
supplemented where necessary to give a uniform
standard of mapping detail.”

Pre-European
Vegetation
Pre-European
March 2007

Vegetation
March 2007

and
Vegetation of the Australian Tropical Savannas Queensland Environmental Protection Agency and
the Tropical Savannas Cooperative Research Centre,
2001. This data set covers the north of Australia
and therefore enables Kimberley data to be
compared or analysed against vegetation
associations in the Northern Territory and
Queensland which are subject to similar
management issues and climate.
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Appendix 1c: Land system mapping of the Kimberley Region, Department of Agriculture
and Food, Western Australia, 2008.
Land System mapping
of the
Kimberley region.
Department of Agriculture and Food,
Western Australia.

Appendix 1d: Department of Mines and Petroleum, Western Australia
- State geological mapping.
http://mapserver.doir.wa.gov.au/datacentre2/digitalgeology_enh2.asp (DMP has some additional geological data
for 1:250,000 map sheets not shown on their website – enquire directly).
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APPENDIX 2: Soil surveys amalgamated to form ‘Combined Ord Valley soils
mapping’ (Schoknecht & Goulding unpubl).
See Appendix 6 for availability of associated reports. Detail and the history of these projects is recorded in Tille
(in prep)
Additional Packsaddle Plains (Clarke unpub)
Carlton Plains (Stoneman 1988)
Ivanhoe North-west (Dixon and Holman unpub)
Ivanhoe Plain (Aldrick et al. 1990)
Knox Creek Plain (Schoknecht and Grose 1996b)
Kununurra Groundnut (Dixon and Petheram 1979)
Ivanhoe West Bank (Schoknecht and Grose 1996a)
Ivanhoe West Bank South (Schoknecht and Sherrard unpub)
Kingston Rest (Schoknecht unpub)
Mantinea Flats/Goose Hill (Burvill 1991)
Mantinea Loop (Schoknecht and Grose 1996c)
Maxwell-Biyoogoong Plains (Schoknecht unpub)
North-west Packsaddle (Schoknecht 1996a)
Packsaddle Infill (Schoknecht 1996b)
Packsaddle Plains (Stoneman 1981)
Weaber Plain (Dixon 1996)
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APPENDIX 3: Data sheets
Appendix 3a: Data Sheet A – Soils data
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Appendix 3b: Data Sheet B – Vegetation (and Habitat) data
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Appendix 3c: Data Sheet C – Landform data (to be printed on the reverse side of
‘Sheet B – Vegetation and Habitat’ and completed in lieu of ‘Sheet A
- Soils’ if detailed soils data not collected).
Slope:

Note:

Classifications are according to the Australian Soil and Land Survey Field Handbook, (NCST 2009). Layout of Sheet C is
based on Kimberley Islands data sheet (Dept. of Environment and Conservation, WA. 2007).
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APPENDIX 4: Vegetation maps and vegetation descriptions from Lower Ord
Ramsar Site Draft Management Report, Department of
Conservation and Land Management, Kununurra, WA. 1998
(Maps 1-4 printed in original report as A3 and Map 5 as A4).
Appendix 4a: Vegetation Map 1 (A3 map in original report).
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Appendix 4a: Vegetation Map 2 (A3 map in original report).
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Appendix 4a: Vegetation Map 3 (A3 map in original report).
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Appendix 4a: Vegetation Map 4 (A3 map in original report).
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Appendix 4a: Vegetation Map 5 (A4 map in original report).
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Appendix 4b : Vegetation descriptions from Lower Ord Ramsar Site Draft Management Report, Department of Conservation and Land
Management, Kununurra, WA. 1998.
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APPENDIX 5: Internal DAFWA review of Ord Bonaparte Program / DAFWA pilot
land unit mapping project, 2003.
Project 2.1 Biophysical characterisation
Land unit mapping for the Ord and Keep River catchments
Progress report and future directions.
Noel Schoknecht
11 September 2003
The objective of the original land unit mapping project was to use available geophysical land resource datasets, with targeted
ground-truthing, to improve the quality of the land resource mapping for the Ord (and more recently the Keep River)
catchments in WA.
The agreed outputs were:
1. Land unit map in the Western Australian part of the Ord catchment.
2. Land unit descriptions, including soil and landform types and vegetation associations.
Situation prior to commencement of project
The main biophysical datasets presently available for the Western Australian part of the Ord and Keep River catchments in
the Kimberley region of Australia are land systems mapping (nominal scale 1:250,000) conducted by CSIRO fifty years ago
and regional vegetation mapping by John Beard (1979). By contrast, the Northern Territory part of the Ord River catchment
has recent detailed land unit mapping (nominal scale 1:50,000 to 1:100,000) as the result of a lengthy mapping program.
The driver for the new mapping program is the assumption that land management in the Ord and Keep River catchments
would benefit from land unit mapping similar to that available in the Northern Territory.
Methodology
Background
Traditional techniques for mapping at the land unit scale are expensive, and require extensive fieldwork. Funds to conduct
land unit mapping using these techniques are not available in WA, and a project was initiated as part of the Ord-Bonaparte
Program to trial new techniques for land unit mapping.
Experience has shown that the main predictors for land units in the Kimberley are geology, landform and climate, and as
these are becoming available at a relevant scale it was considered that a modelling approach to map land units could work. In
addition there is training data (land unit mapping in NT, scattered soil/land unit surveys in Ord) that can assist a modelling
approach. In recent years important new digital datasets have become available, including the 1:50,000 based Army digital
elevation model, digital geology (1:250,00 and 1:100,000) and remote sensed satellite information (e.g. Landsat TM).
Land unit mapping trial - method 1
The first strategy was to use the new datasets to map out the unmapped land units described in the land systems report. This
method was abandoned when analysis showed that the land system boundaries were not accurately placed, and in some
places were just incorrect. In many cases the variability within a land system was as great as that between land systems. A
recent mapping exercise (2003) to improve the quality of the land systems by digitising from original acetate sheets has been
unsuccessful, and the mapping is in fact less accurately placed than the original digitised effort. This problem will need to be
addressed to make the new mapping more usable.
Land unit mapping trial – method 2
The second strategy was to adopt a modelling approach developed by CSIRO Land and Water. This had successfully used to
model land units across the Murray-Darling Basin. This process relies on a representative set of training data (sites and map
units in representative terrain including the NT mapping) and a modelling approach using a range of digital datasets
(numerous attributes of the digital elevation model, geology, climate, and satellite imagery) to model land units across the
remainder of the catchment.
The land unit naming convention used by the Northern Territory was adopted, where map units names are composed of three
symbols, one for landform, one for geology and one for soil/vegetation. The soil/vegetation symbol was later split, so that a
land unit symbol ended up with a four component name.
All available soil and land mapping in the Ord was labelled with the new land unit naming convention, and two fieldtrips
were conducted to collect data in areas where it was considered that there was inadequate representative training data.
CSIRO land and water has three attempts at modelling using their system, but unfortunately the model has difficulty
predicting far beyond the training data. This was confirmed during a validation field trip in August 2003.
Some reasons are for poor prediction are:
•
The training data is either inaccurate, includes a high level of heterogeneity, or is not representative of all areas in the
catchment
•
The digital datasets do not include good enough predictor variables
•
The digital data are not at a high enough resolution
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The key problem however is that the process is a “black box” – all the data is sent to the modellers, and then the mapper
awaits an output without any further intervention. This issue was confounded by the remote location of the modelling team
(Canberra) whilst the field experts were in Perth/Kununurra.
So, although some of the outputs were interesting, and at a detailed scale, the general high variability of the result meant that
it is hard to use, and is not ready for field application or publication.
The majority of the funds to date have been spent on acquiring field data and mapping of training areas. These data are
useful regardless of the current modelling output, and can be an important input in the continuation of the mapping effort.
Lessons learnt by method 2
•
If a modelling approach is used, the modellers and mappers must be in regular contact and work in the same
geographical location.
•
That expert intervention must occur during the modelling process to help the model make decisions.
•
That modelling will only work if we clearly understand the processes driving the landscape and we have digital datasets
(at an appropriate scale) of the environmental variables (or surrogates) which describe these processes.
•
Not enough of the Ord catchment has the required datasets and a necessary scale to enable a modelling approach alone
to work.
Other outputs of the project
The August 2003 fieldwork trialled the use of real-time tracking of location in conjunction with the display of several vector
and raster datasets. This was achieved using ArcView with a plug-in that enabled a Garmin GPS to input real-time coordinates. Similar products are available in other software packages. Thus field mapping and development of rules can be
developed whilst travelling through the landscape.
The way forward
Ord-Bonaparte mapping
Future mapping will be conducted in the office using a combination of expert understanding of landscape processes
combined with the display of all datasets overlaid in the same geographic space on the computer screen.
In the past mapping has been done on unrectified aerial photos using other map products (e.g geology) to assist the mapping
process. This is slow, and the data has to be transferred from the aerial photos to the computer which is a labourious process.
The new mapping will be done directly on screen switching on and off digital datasets (including a 3D model of the DEM for
terrain) as required. The modelled output from the land unit mapping will also be a useful input in this process.
This technique is estimated to at least double the rate of mapping coverage compared to traditional techniques. This
technique is currently being used successful by the Natural resources Assessment Group of the Department Agriculture to
upscale mapping in the agricultural south-west.
Maintaining the land systems information in the land unit mapping is valuable so that a better land system map can be
derived from the detailed mapping. This linkage has been lost in the Northern Territory land unit mapping, and the future
land unit map for the Ord will have land systems embedded into the mapping.
Proposed actions for 2003
Alan Payne and Noel Schoknecht will do a land unit map of Carlton Hills Station in October 2003 to demonstrate this
process. Depending on the time that this takes, an accurate estimate of the time required to do the remainder of the catchment
is difficult, although current estimates are, given the high level of data already available for the Ord, that two experts
dedicated for three months, would be sufficient to complete the map and basic legend. This final product would not be able
to be achieved in 2003, but could be completed in 2004.
Mapping for remainder of Kimberley
The same process could be applied to the remainder of the Kimberley, pulling in digital datasets (such as digital elevation
models) where available, and displaying all the best available data (including scans of non-digital maps) geo-referenced into
the computer screen for the mapping exercise.
The mapping exercise would again need targetted fieldwork to inform the expert-directed on-screen mapping. I would
imagine it would take at least two years with the equivalent two full-time officers and in the order of $500,000 to complete
the remainder of the Kimberley pastoral areas.
N. Schoknecht, 2003.
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APPENDIX 6: Summary of Ord River catchment land resource mapping and availability of associated survey reports.
Survey name and reference

Additional Packsaddle Plains (Clarke unpub)
Carlton Hill & Ivanhoe Stations - land unit
mapping (Schoknecht et al. unpub)

Accompa
nying
report?
Y

Report
published
?
N

Report still
in print?

Library copy

-

Report
available
on-line?
N

N

-

-

-

-

Report reference
-

Y

Y

??

Y

DAFWA

Y

Y

??

N

DAFWA

N
N

-

-

-

-

Carlton Plains (Stoneman 1988)

Carlton Reach Plain (Burvill 1991)
Combined Kimberley (DAFWA unpub)
Combined Ord Valley (DAFWA unpub)
Ivanhoe North West (Dixon and Holman unpub)

Y

N

-

N

DAFWA

Y

Y

??

N

DAFWA

Y

Y

??

Y

DAFWA

N

-

-

-

-

Y

Y

N

N

DAFWA

Ivanhoe Plain (Aldrick et al. 1988)

Ivanhoe West Bank (Schoknecht and Grose 1996)
Ivanhoe West Bank South (Schoknecht and
Sherrard unpub)
Kimberley Research Station (Gunn 1969)
Kingston Rest (Schoknecht unpub)

N

-

-

-

-

Y

Y

??

Y

DAFWA

Y

Y

??

N

DAFWA

Y

Y

??

-

DAFWA

Y

Y

??

N

DAFWA

Knox Creek Plain (Schoknecht and Grose 1996)

Kununurra groundnut (Dixon and Petheram 1979)
Lower Weaber and Keep River Plains (Aldrick
and Moody 1977)

Mantinea Flats-Goose Hill (Burvill 1991)
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Unpublished.
Unpublished.
Stoneman TC (1981). Packsaddle Plains soil survey. Western Australian
Department of Agriculture. Technical Bulletin No. 55.
Burvill GH (1991). Soil surveys and related investigations in the Ord River
area, East Kimberley, 1944. Technical Bulletin No. 80. Western Australian
Department of Agriculture.
Unpublished.
Unpublished.
Unpublished.
Aldrick JM and Moody PW (1977). Report on the soils of the Lower Weaber
Plain and Keep Plains, NT. Technical Bulletin 19. Animal Industry and
Agriculture Branch, Department of the Northern Territory.
Schoknecht N and Grose C (1996a). Soils of the Ivanhoe West Bank, East
Kimberley, Western Australia. Agriculture Western Australia, Resource
Management Technical Report 155.
Unpublished.
Gunn RH (1969). Soils of the Kimberley Research Station, Kununurra, WA.
CSIRO Division of Land Research Technical Memo 69/21.
Unpublished.
Schoknecht N and Grose C (1996b). Soils of the Knox Creek Plain, East
Kimberley Western Australia and Northern Territory. Agriculture Western
Australia. Resource Management Technical Report 153.
Dixon JC and Petheram RJ (1979). Soil potential for groundnut production
at Kununurra, Western Australia: Report of a survy conducted in January
1979. Western Australian Department of AgricultureTechnichal Bulletin No.
50.
Aldrick JM and Moody PW (1977). Report on the soils of the Lower Weaber
Plain and Keep Plains, NT. Technical Bulletin 19. Animal Industry and
Agriculture Branch, Department of the Northern Territory.
Burvill GH (1991). Soil surveys and related investigations in the Ord River
area, East Kimberley, 1944. Technical Bulletin No. 80. Western Australian
Department of Agriculture.

Survey name and reference

Mantinea Loop (Schoknecht and Grose 1996)
Maxwell-Biyoogoong Plain (Schoknecht unpub)

Accompa
nying
report?
Y

Report
published
?
Y

Report still
in print?

Library copy

??

Report
available
on-line?
Y

N
Y

Y

??

N

DAFWA

Y

Y

??

Y

DAFWA

Y

Y

N

N

DAFWA

Y
N

N
-

-

N
-

-

Y

Y

N

N

DAFWA

Y

Y

??

Y

DAFWA

Y

Y

??

N

DAFWA

Y

Y

??

N

DEC

Y
N

in prep
-

-

-

-

Y

Y

??

Y

DAFWA

Y

Y

N

-

DAFWA

DAFWA

Northern Territory Ord River Catchment
(Aldrick et al. 1978)
North-west Packsaddle (Schoknecht 1996)

Ord River Regeneration Reserve (De Salis 1993)
Ord-Bonaparte modelled (Schoknecht. unpub)
Ord-Bonaparte ‘training’ mapping (Payne unpub)

Ord-Victoria (Stewart et al. 1970)

Packsaddle Infill (Schoknecht 1996)
Packsaddle Plains (Stoneman 1981)

Lower Ord Ramsar Site (CALM 1998)
Victoria River District (Napier et al. in prep.)
Bow River -Violet Valley Stations land unit
mapping (Schoknecht et al. unpub)

Weaber Plain (Dixon 1996)

West Kimberley (Speck et al. 1964)
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Report reference
Schoknecht N and Grose C (1996c). Soils of the Mantinea Loop, Ord River
Valley, East Kimberley Western Australia. Agriculture Western Australia.
Resource Management Technical Report 154.
Unpublished.
Aldrick JM, Howe DF and Dunlop CR (1978). Report on the lands of the
Ord River catchment, Northern Territory. Technical Bulletin 24, Animal
Industry and Agriculture Branch, Department of the Northern Territory.
Schoknecht N (1996a). Assessment of the suitability for Agriculture of the
North-west Packsaddle area Kununurra. Agriculture Western Australia.
Resource Management Technical Report 156.
De Salis J (1993). Resource inventory and condition survey of the Ord River
Regeneration Reserve. Western Australian Department of Agriculture
Miscellaneous Publication 14/93.
Unpublished.
Unpublished.
Stewart GA, Perry RA, Paterson SJ, Traves DM, Slatyer RO, Dunn PR, Jones
PJ and Sleeman JR (1970). Lands of the Ord-Victoria area, Western
Australia and Northern Territory. CSIRO Land Research Series No. 28.
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157. Agriculture Western Australia.
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CALM (1998). Lower Ord Ramsar Site Draft Management Report June
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Unpublished.
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